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PREFACE 
This five volume text represents a complete documentation of the 
modeling portion of a wasteload allocation (WLA) study of Tampa Bay, Florida. 
The study was administered by the Florida Department of Environmental 
Regulation (FDER) using federal Environmental Protection Agency (EPA) section 
205j funds. The wasteload allocations are to be used for 201 facilities 
planning and permitting purposes. Modeling was conducted by the University 
of South Florida (USF) under research grant number DER# WM-54, USF# 12-2104-
059. Hydrodynamic and water quality field data collection was performed by 
Continental Shelf Associates, Inc. (CSA). Engineering work, point and 
nonpoint source evaluation, was contracted with Camp, Dresser and McKee, Inc. 
(CDM). Seagrassbed analysis was conducted by CSA with assistance from 
Mangrove Systems, Inc. 
Included in these four volumes is a brief summary of the functions and 
purpose of various hybrid two-dimensional models that have evolved from the 
initial 2-D hydraulic model developed at USF in 1970. 
It must be emphasized that the scope and underlying intention of this 
report has been two-fold. The first purpose has been to fully document USF's 
involvement in the WLA study of Tampa Bay. The other purpose for this report 
has been to provide, perhaps for the first time in one set of documents, a 
comprehensive survey of philosophy and developmental extent behind fifteen 
years of directed research aimed at obtaining a valuable, general-purpose 
modeling tool to be used in decision making of this type. 
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INTRODUCTION 
This volume contains documentation of the calibration and verification 
(validation) of the hydraulic and water quality models used in the wasteload 
allocation study (WLA) of Tampa Bay, Florida. The first two volumes in this 
series contain the derivation and theory behind the mathematical formulation 
and solution techniques. The study was performed for the Florida Department 
of Environmental Regulation (FDER) by the University of South Florida (USF). 
The purpose of the study is to evaluate the effects of alternate discharge 
loading on the water quality of Tampa Bay. 
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Chapter 7 
MODEL VALIDATION 
7.1 - Hydraulic Model Development 
To verify the hydraulic and ultimately the water quality model, 
appropriate field data including hydraulic and water quality parameters had 
to be obtained. Three simUlation periods were used for the calibration and 
verification runs. The results from hydraulic and water quality model 
simulation using actual tides obtained at the mouth of Tampa Bay (Anna Maria 
Island) and all pertinent sources & boundary conditions would be compared 
with data collected at various points in the bay by CSA. Data collection 
periods were July 7&8, July 21&22, and August 4&5 during the summer of 1983. 
Hydraulic parameters needed included bottom depths, velocities, source flow 
rates, tide heights and meteorological conditions. 
7.1.1 - Bottom Depths 
Bottom depths for the existing half-mile model of Tampa Bay and the 
eighth-mile model of Hillsborough Bay were revised for the study. The 
contracted engineering firm (Camp, Dresser and McKee, Inc.) furnished a 
grided mylar overlay with half-mile squares (~x=~y=2640 feet) for the most 
recent NOAA nautical charts (ch #'s 11413 and 11414) of Tampa Bay. Bottom 
depths were averaged over each grid from values taken at the center and at 
the four corners. Bottom depths used were mean low water, MLW, values (Gulf 
Coast Low Water Datum, GCLWD). Bottom depths remained fixed through 
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simulation. Figure 7.1 shows the half-mile griding and the bottom depths 
used. Bottom depths for the Hillsborough Bay model were checked and revised 
by USF research personnel. Figure 7.2 shows the eighth-mile bottom depth 
configuration of Hillsborough Bay. Grids that were partially land or that 
were partially obstructed could be considered barriers. When these barriers 
occurred, the transports across the boundaries had to be adjusted 
accordingly. To facilitate proper adjustment, barrier definition was made in 
accordance with the procedure outlined in Section 2.2 - Boundary Conditions, 
Volume I. Table E.1 (Appendix E) shows the barrier information used. 
7.1.2 - Tide Heights 
Tide heights were obtained for three validation periods at various 
locations around the bay. Data was collected with existing USGS tide 
monitoring equipment at stations at Anna Maria Island (mouth of Tampa Bay), 
Ballast Point (in Hillsborough Bay), and Safety Harbor Pier (Upper Old Tampa 
Bay). The tide data collected at Anna Maria Island was used as the open-
water driving conditions for generation of transient hydraulic conditions in 
the half-mile Tampa Bay Model. Regression analysis of plotted values arrived 
at a revised tide driving function. This function would then be applied at 
t he open-water boundary with the appropriate amplification and/or time lags 
progressing along the boundary. Figure 7.3 shows the actual 35 days of 
recorded tide heights used to arrive at the revised function. It is 
interesting to note that wind effects are smoothed out by the use of only 11 
terms in this function. This is seen in both Figures 7.4 and 7.5. It is 
Vol III 
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also important to document that upon further deletion of lower order terms, 
pertinent definition of the actual cycle was lost. This is to say that many 
lesser inflections in the tide were omitted. Figure 7.4 shows a comparison 
of tide heights of calculated and measured values for a period which 
includes the first two validation periods (July 7&8 and July 21&22), but 
stops short of the third period. This is because instrument malfunction 
produced no useful data for this period. Figure 7.5 shows a further 
refinement in size of this same plot to illustrate a comparison of the tides 
for July 6-8 (the first period). 
Model validation for the three periods must include adequate simulation 
of both the tide heights and velocities throughout the Bay. Figures 7.6-7.13 
show the tides generated by the three simulations compared with measured 
values at the noted stations and times. It must be noted that the tides (and 
to be illustrated below, velocities) generated by the model showed sufficient 
validation considering that the model did not actually include the Anna Maria 
site and therefore the driving tide heights were slightly off. This taken 
into consideration along with the difficulty in establishing lags and 
amplitude variation along the boundary helps support d i screpancies in 
simulated hydraulic parameters. 
7.1.3 - Sources 
Point and nonpoint sources were determined by FDER and CDM for the Tampa 
Bay and. Hillsborough Bay models. The pertinent hydraulic information for 
each source consisted of the daily average discharge rates in millions of 
gallons per day (MGD) and the I,J coordinate locat ion. Values reported were 
averaged for each 14 day period. Tables E.2 & E.3 include the point source 
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data used for the half-mile and eighth-mile models for the three 
validation periods along with their names and coordinate locations. Tables 
E.4 through E.9 show the non-point (runoff) sources used for the three 
validation periods for Tampa and Hillsborough Bay simulations. Figure 7.14 
shows the approximate location of the data collection and monitoring stations 
for the three validation periods and the designation. 
7.1.4 - Tidal Velocities (1/2~mile model) 
Nine CSA data collection stations (approximate locations shown in Figure 
7.5) also included synoptic velocity measurements for each of the three 
validation periods. 
The following sections show velocity plots for the nine velocity 
stations of the Tampa Bay model and the three velocity stations of the 
Hillsborough Bay model. As a brief overview, stations in discrete channels 
and/or located in the northern most regions of the two models do not appear 
to correlate as well as those in more uniform regions further down the Bay. 
This should be explained in the discussion of individual stations which 
follows. It must be stated that in nearly all cases, the correlation 
improved in the second and third data collection periods. No attempt is made 
to explain this occurrence. 
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Safety Harbor 
Station location: "100 meters south of the center high voltage tower" 
Model coordinates: 1/2 mile (4,6) 
Figure 7.15-7.20 show the calculated and measured velocities (magnitude 
and direction) found for this station. The noticeable differences in the 
magnitudes can be accounted for by the considerations given by the existence 
of the navigation channel. Even with the channel/barrier description in the 
model, the velocity components (U,V) are still reported as the average 
velocities. Reduced friction in the channel produces a "freer path" by which 
the tidal prism moment travels. Undoubtedly, velocity readings were taken at 
the edge of the channel. These readings would be much greater than the 
average. 
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cour t ney Campbell Parkway 
Station location: 
Model coordinates: 
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"Mid span on the North s ide of the ma in br idge ll 
1/2 mile (8 , 12) 
Figures 7 . 21-7.26 show the calculated and measured velocities ( magnitude 
and direction) at the Courtney Campbell Parkway site for the three validation 
periods. Correlation with measured values is noticeably closer than the 
previous station - Safety Harbor . Tois is because the bottom depths are more 
regular . 
Slight magnitude and direction discrepancies can be attributed to many 
factors including wind and sloping bottom profiles . As an informative note , 
please notice that the velocity direction plots (7 . 22, 7. 24 and 7.26 ) have a 
verticle axis from 0 to 360 degrees clockwise fr om orth . Maximum 
differences can only be 180 degrees. 
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. Station location: 
Model coordinates: 
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"Mid span on the north side of the main bridge" 
1/2 mi le (1 4, 16) 
Figures 7.27-7.32 show the calculated and measured velocities (magnitude 
and direction) at the Howard Franklin Bridge site. The plots follow in order 
of the validation run dates. It can be seen that correlation is continuing to 
progress as the sites are moved further down the Bay. Tois is because minor 
influences such as local bottom profiles and wind/wave activity have less 
effect on the net movement of the tidal prism. 
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Figures 7.33-7.38 show the calculated and measured velocities (magnitude 
and direction) found for this station. This station shows the least 
correlation of all of the half-mile and eighth-mile model simulations. 
Possible influences of tidal velocity measurements in the area could include 
the periodic and varying discharge of 60 MGD effluent from Hooker's Point AWT 
plant and moderate to heavy shipping traffic. Large amplitude velocities are 
not typically associated with the upper most regions of a tidal embayment, 
due to the relatively small tidal prism movement. No closer fit with 
application of the smaller scale model simulation, also contributes to the 
doubt of the representitiveness of this data. 
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Station location: 
Model coordinates: 
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Figures 7.39-7.44 show the calculated and measured velocities (magnitude 
and direction) found for this station. Synoptic sampling was made along the 
western edge of the shipping channel. Velocities measured in this deeper 
region are well represented even with a much larger half-mile scale. It will 
be noticed that there are no measured pOints shown on Figures 7.39 and 7.40. 
The reason being simply that there were no measured velocities recorded for 
this station on the first calculation period. 
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Hillsborough Bay South Central 
Station location: 
Model Coordinates: 
"Green marker 1121, 100 meters east of nearby (west) 
range marker" 
1/2 mile (26,33) 
Figures 7.45-7.50 show the calculated and measured velocities ( magnitude 
and direction) found for this station. This station was also on the edge of 
a shipping channel (Cut "C") through Hillsborough Bay to McKay Bay. 
Therefore, it falls into the same position of difficult representation as 
previous stations. 
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Hillsborough Bay South 
Station location: 
Model coordinates: 
62 
"Green marker In, 10 meters west of marker" 
1/2 miles (30,32) 
Figures 7.51-7.56 show the calculated and measured velocities (magnitude 
and direction) found for this station. This station fits the same pattern as 
the southern-most locations in Old Tampa Bay. It shows the best fit of all 
of the Hillsborough Bay sites. Velocity directions and magnitudes are easily 
matched because of the large tidal prism movement, relative insensitivity to 
wind/wave pertubations, and uniform bottom topography. 
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Tampa Bay Central 
Station location: "Cut F Channel at 100 meters south of red marker 114" 
Model coordinates: 1/2 mile (35,24) 
Figures 7.57-7.62 show the calculated and measured velocities (magnitude 
and direction) found for this centrally located station. Velocity magnitude 
and directions show close correlation. 
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Tampa Bay Sunshine Skyway Bridge 
Station location: 
Model coordinates: 
"Closed section of the Manatee County side of the 
bridge" 
1/2 mile (59,10) 
Figures 7.63-7.68 show only calculated velocities (magnitude and 
direction) simulated for this station. No mesured velocities were recorded 
or furnished by CSA as part of this study for this station. 
However, 1/2-mile model simulation tidal hydraulics in Tampa Bay as part 
of another State contract during this period (August 8 and 9, 1981) show 
excellent validation in the region of the bridge [1J. 
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7.1.5 - Hillsborough Bay Model Validation 
Tide Heights 
The near-field (1/8 mile) model of Hillsborough Bay was developed in 
order to better define the hydraulics of that particular water body. It was 
suggested by USF and DER researchers that the presence of numerous channels, 
spoil islands, discharges, and other hydraulic influences would be better 
represented with a more detailed numerical solution (smaller-scale model 
griding). The results from validated simulations with the far-field (1/2 
mile) Tampa Bay model would be applied across the open water boundary of the 
near-field model for the three simulation periods. 
Model griding and bottom depths (shown previously in Figure 7.2, page 5) 
illustrate the relatively large grid network (52X72) needed for numerical 
representation on this small scale. To emphasize the magnitude of 
computational facilities required for program runs, due to the relatively 
deep waters associated with the shipping channels and the small grid size, 
~X = ~y = 660', hydraulic model time steps (~t) were only 10 seconds. This 
translates into more than 25,920 sets of calculations which took the Prime 
750 (32 MB) computer 12 hours turnaround per run. Just two days of binary 
(U,V,D) values extracted every 20 minutes, uses 12,000 records of disc 
memory. 
Tide heights calculated by the Tampa Bay 1/2-mile model along the open-
water (Hillsborough Bay-Tampa Bay interface) bounday were the driving 
conditions for the Hillsborough Bay near-field model. Tide heights 
calculated for grids (28,31 through 28,39) in half-mile simulations of the 
three validation dates were interpolated to 660 foot increments to be used 
Vol III 84 
rd th th nd th 
along the 53-- row, 12-- - 27-- and 32-- - 4~ columns. Model validation, 
then, included comparison of calculation and measured tide heights at Ballast 
Point and the three velocity measurement sites included in this site. 
Figure 7.69, 7.70, and 7.71 show the comparison of tide heights 
calculated by the eighth-mile (near-field) Hillsborough Bay model and the 
measured values provided by CSA for the three validation periods 
consecutively. 
Tidal Velocities 
The Hillsborough Bay (near-field) model included three stations also 
included in the Tampa Bay 1/2-mile model. The three stations and eighth-mile 
model grid coordinate locations are: 
Hillsborough Bay North 
Hillsborough Bay North Central 
Hillsborough Bay South Central 
(29,29) 
(38,27) 
(62,26) 
Figures 7.72 - 7.89 show the calculated and measured velocities for the 
three stations for the three validation periods. 
As can be seen from the figures, closer correlation was not obtained 
with the smaller scale modeling on initial runs. Further modification and 
refinement of boundary conditions (barriers, etc.) are necessary to obtain a 
c loser fit. Time and excess computer use did not facilitate this further 
refinement in the time frame set for this contract. 
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7.2 - Validation of the Water Quality Model 
Several field tests were conducted in support of the Wasteload 
Allocation Study in order to calibrate and verify the updated Water Quality 
Model. 
7.2.1 - Benthic Studies 
Benthic nutrient exchange rates (NER) and sediment oxygen demand (SOD) 
tests were conducted in February and March of 1983 at two selected spots in 
Hillsborough Bay [2J[3J. The tests were repeated at five sites in Tampa Bay 
in August 1983 [4J. The uptake of organic nitrogen, ammonia, as well as 
nitrate + nitrite nitrogen, organic phosphorous, orthophosphate, and total 
organic carbon were determined. The site locations and tabulated results are 
included in Appendix E. SOD rates were determined to be in four general 
magnitudes: .218 grams 02/m2-Hr; .15 grams 02/m2-Hr; .111 grams 02/m2-Hr; 
and .08 grams 02/m2-Hr. SOD and NER magnitudes were distributed around Tampa 
Bay by the best estimate of location based upon a knowledge of known 
discharge pOints which are shown in Figure 7.90. 
No specific measurements of the general extent of benthic deposits was 
undertaken in this study. Maps of measured benthic oxygen demand, 
orthophosphate uptake, and ammonia uptake were prepared and are shown in 
Figures 7.91, 7.92, and 7.93, respectively. The benthic oxygen demand rates 
utilized in the ecological model are as follows: .203 gm 02/hr/m2, very high; 
.131 gm 02/hr/m2, high; .111 gm/0 2/hr/m 2, medium; .040 gm 02/hr/m2, low. 
These are equivalent to wet season measurement. The rates of orthophosphate 
uptake are as follows: 4. mg Phr/m2, high; 3. mg P/hr/m2, medium high; and 
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1. mg P/hr/m2, low. The rates of ammonia uptake are as follows: 12 mg 
NH 3/hr/m 2, high; 7.6 mg NH3/hr/m2, medium; and 3.0 mg NH 3 /hr/m 2 , low. These 
are data maps used directly in the computer simulation model. 
Water quality sampling was undertaken by CSA for the periods July 7 and 
8; July 20 and 21; and August 3 and 4 of 1983. 
7.2.2 - Measured and Calculated Parameters 
Ten water quality parameters were planned to be measured by CSA at nine 
stations for each of the three periods. Not all stations measured all of the 
parameters each time, and, generally, the data appear clustered near the end 
of the period. 
Point and nonpoint sources, which were active during the period, were 
furnished to USF by Camp, Dresser and McKee, Inc. for the simulation. The 
source data were given as a 14-day average for each period with no attempt to 
determine a time series for the input. Therefore, continuous dynamic source 
input simulation through the period was not possible. 
A sensitivity test of the variables soon established a mean set of 
coefficients and rates to reasonably represent the July 7 and 8 period. 
Changing only the average loads, the instantaneous tides, the average 
temperatures and salinities, and the average cloud covers, each new period 
was simulated. A list of coefficients used in the calibration-verification 
runs as printed by the program is shown in Appendix E. 
The actual results of the calibration and verifications for periods 1, 2 
and 3 are shown in Figures 7.94-7.120. Figures 7.94 - 7.102 show the eight 
calculated parameters and the measured values at each of the nine stations 
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during the calibration run. Figures 7.103 - 7.111 show the corresponding 
agreement of the parameters during the second periodj that is, the first 
verification period. Figures 7.112 - 7.120 show the corresponding agreement 
of the parameters during the third period, the second verification period. 
7.2.3 - Discussion of the Results 
Several factors influence the short term water quality which are not 
completely reconciled in this st dy. One factor 1s that hydraulics are 
calculated every 30 secondsj water qua li ty parameter concentrations were 
calculated every 10 minutes. Another factor was that the loads were only 
approxima e and ave raged over a two week period. It was therefore impossible 
to slmu ate the cyclic discharge of the sewage treatment plants and the 
cycl ic operation of the power generating plants which locally influence the 
dynamic behavior of the biota in the bay. Phosphorous levels vary widely 
dependent pon runoff and port activity . 
Another important factor is that the exact distribution of benthic 
s ediment ( which plays a vital role in the nitrogen cycle) was not determined . 
he fourth factor is hat some data were obta i ned indicating that some 
algal blooms asted only hours. Either the data is incorrect or the bay is 
extremely dynamic. Also some of the dynamiC blooms were measured to have 
occurred at night, which i s contrary to all expectations. Obviously , the 
model could not predict or reproduce these data. 
A trial run of the model with potential data for a February-March date 
indicates that th e model responds by shrinking the total a gal biomass from 
16 - 2' million pounds in the bay to approximately '1 - 13 million pounds. 
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The February simulation was arrived at by using the average 
temperatures, hours of sunlight, intensity of sunlight, and February benthic 
demand and uptake rate. All point sources were retained and non-point 
sources were reduced by 50 percent to approximate the dry weather condition. 
7.2.4 - Conclusions 
The model has been exercised over a range of coefficients and rates 
found to be applicable to other bays. Some variation in results were 
obtained and were expected to be obtained. However, the variations are not 
great and the results shown are a representative sample of one set of rate 
constants. 
What is of great concern is that over the entire set of variations 
allowed, Tampa Bay remained relatively consistent. Gross purturbations did 
not result from large rate changes. With such a broad range of acceptable 
rate constants, with only minor changes in the results, determining the exact 
values to use for Tampa Bay has taken many repetitive simulations. Still, 
there are many areas that need more work. 
The self-shading coefficients determined from the data and used i n the 
model demonstrate that Hillsborough Bay is different from all other portions 
of Tampa Bay. In Hillsborough Bay, the algal biomass exists as a light 
limited community. Given enough light, the biomass is nitrogen limited in 
Hillsborough Bay, as it is in the remainder of Tampa Bay. But, because of 
severe self-shading, the biomass growth and subsequent oxygen production is 
limited. This fact, apparent in the operation of the water quality model, 
explains the perplexing results found in the earlier statistical analysis. 
In the statistical analysis, Chlorophyll ~ was found to be positively related 
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with ammonia throughout all portions of the Bay except Hillsborough Bay, 
where is was negatively related. This negative relation could be because the 
algal growth is light limited. 
Another factor brought out by the simulation is the behavior of ammonia 
concentrations. It had long been an observation that ammonia concentrations 
are transient. The model demonstrates that if the sunlight is diminished, 
the ammonia level rises. Low concentrations of ammonia imply a maximum 
growth rate for micro algae and nitrogen limitation. Increased ammonia 
tended to indicate a light limiting condition (as in another bay, a 
phosphorous limitation). 
Phosphorous levels in Tampa Bay are generally much higher than is needed 
to support biota of all classes. Therefore, phosphorous tends to reach some 
equilibrium between settling rate and uptake rate and the rate of movement 
through the Bay. 
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Appendix E 
HYDRAULIC MODEL BARRIER AND SOURCE DATA 
TABLE E.1: Barrier Definition for the Tampa Bay Model 
Barrier Barrier Channel 
Barrier I J K Width Elev. Depth 
IF (ft ) (MLW) (ft) 
1 4 10 4 O. 10. O. 
2 4 11 3 300. 10. O. 
3 9 4 3 O. 7. O. 
4 9 5 3 200. 7. O. 
5 9 6 3 o. 7. O. 
6 9 7 3 o. 7. O. 
7 9 8 3 o. 7. o. 
8 9 9 3 o. 7. O. 
9 9 9 4 O. 7. O. 
10 8 10 3 o. 7. O. 
11 8 11 3 O. 7. O. 
12 8 13 3 o. 7. o. 
13 8 14 3 O. 7. O. 
14 8 15 3 O. 7. O. 
15 8 16 3 O. 7. O. 
16 8 17 3 O. 7. O. 
17 9 20 3 42. 7. o. 
18 14 3 4 O. 10. O. 
19 25 20 4 O. 10. O. 
20 18 10 3 300. 7. O. 
21 18 10 4 O. 7. O. 
22 17 11 3 O. 7. o. 
23 17 11 4 O. 7. O. 
24 16 12 3 O. 7. O. 
25 16 12 4 O. 7. o. 
26 15 13 3 o. 7. O. 
27 13 19 4 o. 7. o. 
28 12 20 3 o. 7. o. 
29 12 21 3 O. 7. O. 
30 25 13 3 1320. 10. O. 
31 26 13 4 800. 10. O. 
32 28 15 4 1320. 10. o. 
33 21 14 3 O. 7. O. 
34 21 15 3 O. 7. O. 
35 21 16 3 o. 7. o. 
36 21 16 4 o. 7. O. 
37 54 1 4 O. 10. o. 
38 58 18 4 1320. 10. o. 
39 23 14 4 O. 10. O. 
40 33 37 4 600. 10. O. 
41 32 37 3 O. 10. O. 
42 14 36 4 o. 7. O. 
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TABLE E. 1: Barrier Definition for the Tampa Bay Model (cant. ) 
Barrier Barrier Channel 
Barrier I J K Wi dth El ev. Depth 
/I (ft) (MLW) (ft ) 
43 13 36 3 1320. 7. o. 
44 26 20 3 2000 . 7. o. 
45 32 19 3 1320. 7. o. 
46 58 1 4 600. -27. -43. 
47 58 2 4 600 . - 27 . -43 . 
48 58 3 4 600 . -27. -43 . 
49 58 4 4 600. - 28 . -43. 
50 58 5 4 600. - 28. -43. 
51 57 6 3 500. -27. - 43 . 
52 57 6 4 500. - 28. - 43 . 
53 57 7 4 500. -28. - 43. 
54 56 8 3 500. - 27. - 43. 
55 56 8 4 500. -28 . -43. 
56 56 9 4 500 . - 23. - 43. 
57 55 10 3 500 . -22 . -43. 
58 55 10 4 500 . - 28. -43. 
59 55 11 4 500. -28. -43. 
60 54 12 3 500. -27. -43 . 
61 53 12 3 500. - 27. -43. 
62 53 12 4 500. -27 . -43 . 
63 52 13 3 500. -27 . -43. 
64 52 13 4 500. -25. -43 . 
65 51 14 3 500. -25. -43. 
66 51 14 4 500. - 25. -43. 
67 50 15 3 500. -25 . - 43. 
68 50 15 4 500. -24. - 43 . 
69 49 16 3 500. -24. - 43 . 
70 48 16 3 500. - 25 . -43. 
71 48 16 4 500 . -19 . - 43 . 
72 48 17 4 500 . - 17 . -43. 
73 47 18 3 500. -20. -43. 
74 47 18 4 500. -21. -43. 
75 47 19 4 500. -17. - 43. 
76 46 20 3 500. - 17 . - 43 . 
77 46 20 4 500 . -18. -43. 
78 45 21 3 500. -19 . -43. 
79 44 21 3 500. - 22 . - 43 . 
80 44 21 4 500. -19. -43. 
81 43 22 3 500. -20. - 43. 
82 43 22 4 500. -21. -43. 
83 42 23 3 500 . -17. -43. 
84 41 23 3 500. -19. -43 . 
85 40 23 3 500. -23. - 43. 
86 40 23 4 500. -20. -43. 
87 39 24 3 500. -19 . -43. 
88 38 24 3 500. -21. -43 . 
89 37 24 3 500. -20. -43. 
90 36 24 3 500. -19. -43. 
91 35 24 3 500 . -21. -43. 
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TABLE E.l: Barrier Definition for the Tampa Bay Model (cont. ) 
Barrier Barrier Channel 
Barrier I J K Width Elev. Depth 
II ( ft ) (MLW) (ft ) 
92 34 24 3 500. -27. -43. 
93 34 23 4 400. -30. -41, 
94 34 22 4 400. 
-27. -41. 
95 34 21 4 400. -18. -41, 
96 34 20 4 400. -20. -41, 
97 33 20 3 400. -21, -41, 
98 33 19 4 400. -17. -41, 
99 33 18 4 400. -20. -41, 
100 32 18 3 400. -18. -41, 
101 31 18 3 400. -14. -41, 
102 30 18 3 400. -17. -41, 
103 29 18 3 400. -20. -41, 
104 28 18 3 400. -20. -41. 
105 28 18 4 400. -15. -41, 
106 27 19 3 400. -10. -41, 
107 26 19 3 400. -18. -41, 
108 26 19 4 400. -13. -41, 
109 25 20 3 400. -11, -41, 
110 24 20 3 400. -17. -41, 
111 23 20 3 400. -21, -41, 
112 34 24 4 500. -30. -43. 
113 34 25 4 500. -31, -43. 
114 33 26 3 500. -27. -43. 
115 33 26 4 500. -28. -43. 
116 . 33 27 4 500. -31, -43. 
117 32 28 3 500. -25. -43. 
118 32 28 4 500. -24. -43. 
119 32 29 4 500. -28. -43. 
120 32 30 4 500. -20. -43. 
121 31 31 3 500. -17. -43. 
122 31 31 4 500. -14. -43. 
123 31 32 4 500. -8. -43. 
124 30 33 3 500. -9. -43. 
125 29 33 3 500. -21, -43. 
126 28 33 3 500. -14. -43. 
127 27 33 3 500. -17 . -43. 
128 27 33 4 500. -17. -43. 
129 26 34 3 500. -17. -43. 
130 25 34 3 500. -19. -43. 
131 24 34 3 500. -15. -43. 
132 23 34 3 500. -15. -43. 
133 22 34 3 500. -15. -43. 
134 21 34 3 500. -15. -43. 
135 20 34 3 500. -15. -43. 
136 19 34 3 500. -13. -43. 
137 18 34 3 500. -11, -43. 
138 17 34 3 500. -12. -43. 
139 16 34 3 400. -13. -41, 
140 17 36 3 o. 10. O. 
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TABLE E.l: Barrier Def i nition for the Tampa Bay Model (cont. ) 
Barrier Barrier Channel 
Barrier I J K Width Elev. Depth 
/1 (ft) (MLW) (ft) 
141 18 36 3 o. 10. O. 
142 18 34 4 400. -20. -43. 
143 18 35 4 200. 10. -29. 
144 26 34 4 200. -2. -25. 
145 25 35 3 200. -7. -25. 
146 25 35 4 200. -7. -25. 
147 25 36 4 200. -8. -25. 
148 25 37 4 200. -8. -25. 
149 31 33 4 300. -5. -35. 
150 31 34 4 300. -7. -35. 
151 31 35 4 300. -5. -35. 
152 31 36 4 300. -5. -35. 
153 51 15 3 400. -23. -40. 
154 52 15 4 400. -24. -40. 
155 52 16 3 400. -22. -40. 
156 53 16 4 400. -18. -40. 
157 53 17 3 400. -15. -40. 
158 54 17 4 400. -11. -40. 
159 54 18 4 400. -7. -40. 
160 54 19 3 400. -12. -40. 
161 48 13 3 200. -14. -19. 
162 47 13 3 200. -12. -19. 
163 46 13 3 200. -14. -19. 
164 45 13 3 200. -17. -19. 
165 44 13 3 200. -17. -19. 
166 39 13 3 200. -17 • -20. 
167 38 13 3 200. -17. -20. 
168 57 7 3 O. -10. o. 
169 57 8 4 O. -10. O. 
170 56 9 3 O. -10. O. 
171 56 10 3 O. -10. O. 
172 56 10 4 O. -10. o. 
173 55 11 3 O. -10. o. 
174 54 13 4 O. -10. O. 
175 53 13 4 O. -10. o. 
176 52 14 3 O. -10. O. 
177 52 14 4 1410. -10. o. 
178 51 15 4 1230. -10. o. 
179 50 1 6 3 O. -10. o. 
180 50 16 4 105. -10. O. 
181 47 17 3 350. -10. O. 
182 47 17 4 O. -10. o. 
183 46 18 3 O. -10. O. 
184 46 19 3 1865. -10. O. 
185 44 20 3 810. -10. o. 
186 44 20 4 O. -10. o. 
187 43 21 3 O. -10. o. 
188 42 23 4 1760. -10. o. 
189 41 23 4 O. -10. O. 
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TABLE E.l: Barrier Definition for the Tampa Bay Model (cont.) 
Barrier Barrier Channel 
Barrier I J K Width Elev. Depth 
IF (ft ) (MLW) (ft) 
190 40 24 3 O. -10. O. 
191 40 24 4 O. -10. O. 
192 39 24 4 O. -10. o. 
193 38 24 4 1230. -10. O. 
194 29 21 4 1410. 7. O. 
195 31 19 4 700. 7. O. 
196 32 19 4 O. 7. O. 
197 32 20 3 o. 7. O. 
198 32 20 4 880. 7. O. 
199 25 36 3 O. -2. O. 
200 25 37 3 O. 7. O. 
201 25 38 3 500. 7. O. 
202 19 35 4 2000. O. O. 
203 19 35 3 O. -2. O. 
204 20 34 4 o. -3. O. 
205 24 34 4 1320. -2. O. 
206 25 34 4 O. -2. O. 
207 27 34 4 1980. 7. O. 
208 26 35 4 2140. 7. O. 
209 31 34 3 132. 7. O. 
210 31 35 3 O. 7. O. 
21 1 31 36 3 1452. 7. O. 
212 31 37 3 1320. 7. o. 
213 34 29 4 1055. 7. O. 
214 33 29 4 O. 7. O. 
215 32 30 3 o. 7. O. 
216 32 31 3 O. 7. O. 
217 32 31 4 O. 7. O. 
218 31 32 3 O. 7. O. 
219 31 33 3 o. 7. O. 
220 32 33 4 350. 7. O. 
221 46 5 4 O. 10. O. 
222 47 5 4 800. 10. o. 
223 48 5 4 O. 10. O. 
224 49 5 4 O. 10. O. 
225 50 5 4 O. 10. O. 
226 51 5 4 1320. 10. O. 
227 52 5 4 O. 10. O. 
228 53 5 4 O. 10. O. 
229 53 6 3 o. 10. o. 
230 54 6 4 792. 10. O. 
231 55 6 4 1584. 10. O. 
232 55 7 3 2323. 10. o. 
233 56 7 4 2323. 10. O. 
234 57 8 3 2323. 10. O. 
235 58 8 4 2323. 10. O. 
236 59 8 4 1584. 10. O. 
237 59 9 3 1584. 10. o. 
238 59 10 3 1584. 10. O. 
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TABLE E.1: Barrier Definition for the Tampa Bay Model (cont. ) 
Barrier Barrier Channel 
Barrier I J K Width Elev. Depth 
If (ft ) (MLW) ( ft) 
239 60 10 4 1584. 10. O. 
240 60 11 3 O. 10. O. 
241 61 11 4 O. 10. O. 
242 61 12 3 208. 10. o. 
243 61 13 3 o. 10. O. 
244 27 18 3 270. -19. -32. 
245 26 18 3 270. -19. -32. 
246 26 17 4 270. -15. -32. 
247 25 17 3 270. -9. -32. 
248 24 17 3 270. -7. -32. 
249 24 16 4 200. -7. -32. 
250 57 7 4 2455. 10. O. 
251 68 9 3 1057. 10. O. 
252 45 5 4 O. 10. o. 
253 25 38 4 200. -1 • -25. 
254 25 39 3 1600. 7. o. 
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TABLE E2: Point Source Data for Tampa Bay Model 
USF INFLOW MODEL FLOW SOURCE 
SOURCE NODE COORDINATES RATE 
IF II i j MGD NAME 
1 2 22 29 0.004 BAYSHORE PALMS 
2 4 16 34 53.00 HOOKERS POINT AWT 
3 7 17 36 0.35 NITRAM 
4 7 17 36 0.022 TRADEMARK NITROGEN 
5 7 17 36 0.41 PROGRESS VILLAGE 
6 7 17 36 3.19 IMC TERMINAL 
7 10 33 38 0.574 APPOLLO BEACH 
8 14 51 21 0.813 AMAX-PINEY PT. 
9 21 37 12 15.28 AL WHITTED 
10 26 15 5 7.53 LARGO 
11 28 14 2 0.15 MIDWAY 
12 30 11 2 0.011 SOUTH GATE 
13 30 11 2 4.31 CLEARWATER EAST 
14 30 11 2 3.20 CLEARWATER NORTHEAST 
15 31 15 3 0.018 BOULEVARD 
16 31 15 3 0.003 SOUTH COMFORT 
17 31 15 3 0.005 AEROSONIC 
18 31 15 3 0.49 OLDSMAR 
TABLE E3: Point Source Data for Hillsborough Bay 
USF INFLOW MODEL FLOW SOURCE 
SOURCE NODE COORDINATES RATE 
IF II i j MGD NAME 
2 47 5 0.004 BAYSHORE PALMS 
2 4 25 27 53~00 HOOKERS POINT AWT 
3 7 27 32 0~35 NITRAM 
4 7 27 32 0~022 TRADEMARK NITROGEN 
5 7 27 32 0~41 PROGRESS VILLAGE 
6 7 27 32 3.19 IMC TERMINAL 
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TABLE E.4: Nonpoint Sources for Tampa Bay - 6/24-7/8 
USF MODEL INFLOW SOURCE 
SOURCE COORDINATES RATE 
IF i j MGD NAME 
1 19 22 20.97 INTERBAY WEST 
2 22 29 29.74 INTERBAY EAST 
3 14 31 151 .25 HILLSBOROUGH RIVER 
3A 16 34 454.29 HILLSBOROUGH RIVER 
4 16 34 23.44 SEDDON CHANNEL 
5 12 36 23.17 YBOR CITY 
6 12 38 457.14 PALM RIVER 
7 1 7 36 30.27 DELANY CREEK 
8 25 39 270.46 ALAFIA RIVER 
9 27 39 42.43 BULLFROG CREEK 
10 33 38 10.38 NEWMAN BRANCH 
11 37 33 10.38 WOLF BRANCH 
12 44 30 1 61 .97 LITTLE MANATEE 
13 49 26 8.08 COCKROACH BAY 
14 51 21 8.08 PINEY POINT CREEK 
15 58 20 8.08 BISHOP HARBOR 
16 64 17 27.72 FROG CREEK 
17 45 10 1.00 POINT PINELLAS 
18 43 11 1.59 LITTLE BAYOU 
19 40 10 2.40 BIG BAYOU 
20 38 11 14.33 BOOKER/SALT CREEKS 
21 37 12 3.84 ALBERT WHITTED 
22 34 12 3.87 COFFEPOT BAYOU 
23 32 14 4.96 PLACITO (SMACKS) CREEK 
24 25 12 27 .62 RIVIERA BAY 
25 19 10 3.23 HOWARD FRANKLAND WEST 
26 15 5 23.17 ST. PETE AIRPORT 
27 15 3 17.68 CROSS BAYOU CANAL 
28 14 2 7.37 LONG BRANCH 
29 12 1 15.17 ALLEN CREEK 
30 11 2 3.65 CLEARWATER EAST 
31 7 4 18.82 ALLIGATOR CREEK 
32 5 5 3.92 MULLET CREEK 
33 2 5 7.59 BISHOP CREEK 
34 1 5 0.08 LAKE TARPON 
35 4 11 14.04 DOUBLE BRANCH CREEK 
36 7 14 59.21 ROCKY CREEK 
37 8 18 40.59 SWEETWATER WEST 
38 8 18 13.53 SWEETWATER EAST 
4 6 -447. FLORIDA POWER CORP,HIGGENS PLANT 
4 9 447. FLORIDA POWER CORP,HIGGENS PLANT 
24 16 -624. FLORIDA POWER CORP, BARTOW STA. 
23 14 624. FLORIDA POWER CORP, BARTOW STA; 
32 37 -535. TECO, BIG BEND STA. 
33 38 535. TECO, BIG BEND STA; 
18 36 -2228. TECO, GANNON STA. 
19 36 2228. TECO, GANNON STA; 
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TABLE E.5: Nonpoint Sources for Tampa Bay - 7/9-7/21 
USF MODEL INFLOW SOURCE 
SOURCE COORDINATES RATE 
IF i j MGD NAME 
1 19 22 30.22 INTERBAY WEST 
2 22 29 41 .31 INTERBAY EAST 
3 14 31 44.00 HILLSBOROUGH RIVER 
3A 16 34 132.30 HILLSBOROUGH RIV.ER 
4 16 34 33.53 SEDDON CHANNEL 
5 12 36 31 .17 YBOR CITY 
6 12 38 54.96 PALM RIVER 
7 17 36 24.05 DELANY CREEK 
8 25 39 200.77 ALAFIA RIVER 
9 27 39 43.28 BULLFROG CREEK 
10 33 38 10.69 NEWMAN BRANCH 
11 37 33 10.69 WOLF BRANCH 
12 44 30 149.74 LITTLE MANATEE 
13 49 26 7.66 COCKROACH BAY 
14 51 21 7.66 PINEY POINT CREEK 
15 58 20 7.66 BISHOP HARBOR 
16 64 17 27.98 FROG CREEK 
17 45 10 0.74 POINT PINELLAS 
18 43 11 1. 53 LITTLE BAYOU 
19 40 10 2.14 BIG BAYOU 
20 38 11 13.31 BOOKER/SALT CREEKS 
21 37 12 4.28 ALBERT WHITTED 
22 34 12 3.5 COFFEPOT BAYOU 
23 32 14 3.92 PLACITO (SMACKS) CREEK 
24 25 14 37.45 RIVIERA BAY 
25 19 10 2.94 HOWARD FRANKLAND WEST 
26 15 5 21.07 ST. PETE AIRPORT 
27 15 3 17.06 CROSS BAYOU CANAL 
28 14 2 7.1 3 LONG BRANCH 
29 12 1 14.61 ALLEN CREEK 
30 11 2 3.51 CLEARWATER EAST 
31 7 4 18.12 ALLIGATOR CREEK 
32 5 5 3.17 MULLET CREEK 
33 2 5 7.30 BISHOP CREEK 
34 1 5 3.31 LAKE TARPON 
35 4 11 17 .68 DOUBLE BRANCH CREEK 
36 7 14 80.06 ROCKY CREEK 
37 8 18 64.44 SWEETWATER WEST 
38 8 18 21.48 SWEETWATER EAST 
4 6 -447. FLORIDA POWER CORP,HIGGENS PLANT 
4 9 447. FLORIDA POWER CORP,HIGGENS PLANT 
24 16 -624. FLORIDA POWER CORP,BARTOW STA. 
23 14 624. FLORIDA POWER CORP,BARTOW STA. 
32 37 -535. TECO, BIG BEND STA. 
33 38 535. TECO, BIG BEND STA. 
18 36 -2228. TECO, GANNON STA. 
19 36 2228. TECO, GANNON STA. 
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TABLE E.6: Nonpoint Sources for Tampa Bay - 7/22-8/4 
USF 
SOURCE 
IF 
1 
2 
3 
3A 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
1 7 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
MODEL 
COORDINATES 
i j 
19 22 
22 29 
14 31 
16 34 
16 34 
12 36 
12 38 
17 36 
25 39 
27 39 
33 38 
37 33 
44 30 
49 26 
51 21 
58 20 
64 17 
45 10 
43 11 
40 10 
38 11 
37 12 
34 12 
32 14 
25 12 
19 
15 
15 
14 
12 
10 
5 
3 
2 
1 
11 2 
7 4 
5 5 
2 5 
1 5 
4 11 
7 14 
8 18 
8 18 
4 6 
4 9 
24 16 
23 14 
32 37 
33 38 
18 36 
19 36 
INFLOW 
RATE 
MGD 
37.00 
50~01 
139; 00 
417; 97 
40;07 
38;27 
137~96 
63;06 
365;54 
1 33 ~ 36 
29;78 
29;78 
530;85 
25;71 
25 ~ 71 
25;71 
78;75 
L83 
2; 71 
4;20 
24;75 
7;17 
7;73 
8;98 
47;28 
5; 62 
25~88 
28; 44 
10~86 
25;88 
7 ~23 
32; 1 0 
5;62 
12;94 
40;27 
20~ 64 
92;26 
72; 35 
24; 12 
-447; 
447; 
-624; 
624; 
-535; 
535; 
-2228; 
2228; 
SOURCE 
NAME 
INTERBAY WEST 
INTERBAY EAST 
HILLSBOROUGH RIVER 
HILLSBOROUGH RIVER 
SEDDON CHANNEL 
YBOR CITY 
PALM RIVER 
DELANY CREEK 
ALAFIA RIVER 
BULLFROG CREEK 
NEWMAN BRANCH 
WOLF BRANCH 
LITTLE MANATEE 
COCKROACH BAY 
PINEY POINT CREEK 
BISHOP HARBOR 
FROG CREEK 
POINT PINELLAS 
LITTLE BAYOU 
BIG BAYOU 
BOOKER/SALT CREEKS 
ALBERT WHITTED 
COFFEPOT BAYOU 
PLACITO (SMACKS) CREEK 
RIVIERA BAY 
HOWARD FRANKLAND WEST 
ST. PETE AIRPORT 
CROSS BAYOU CANAL 
LONG BRANCH 
ALLEN CREEK 
CLEARWATER EAST 
ALLIGATOR CREEK 
MULLET CREEK 
BISHOP CREEK 
LAKE TARPON 
DOUBLE BRANCH CREEK 
ROCKY CREEK 
SWEETWATER WEST 
SWEETWATER EAST 
FLORIDA POWER CORP,HIGGENS PLANT 
FLORIDA POWER CORP,HIGGENS PLANT 
FLORIDA POWER CORP,BARTOW STA. 
FLORIDA POWER CORP,BARTOW STA. 
TECO, BIG BEND STA. 
TECO, BIG BEND STA; 
TECO, GANNON STA. 
TECO, GANNON STA; 
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TABLE E.7: Nonpoint Sources for Hillsborough Bay - 6/24-7/8 
USF MODEL INFLOW SOURCE 
SOURCE COORDINATES RATE 
IF i j MGD NAME 
2 52 25 29.74 INTERBAY EAST 
3 10 17 15L25 HILLSBOROUGH RIVER 
3A 22 25 454~29 HILLSBOROUGH RIVER 
4 22 25 23~44 SEDDON CHANNEL 
5 6 34 23~17 YBOR CITY 
6 7 42 457;14 PALH RIVER 
7 26 34 30~27 DELANY CREEK 
8 56 47 270; 46 ALAFIA RIVER 
9 61 49 42;43 BULLFROG CREEK 
29 35 -2228. TECO, GANNON STA. 
31 35 2228; TECO, GANNON STA; 
TABLE E.8: Nonpoint Sources for Hillsborough Bay - 719-7121 
USF MODEL INFLOW SOURCE 
SOU.RCE COORDINATES RATE 
11 i j MGD NAME 
2 52 25 29.74 INTERBAY EAST 
3 10 17 151 ~ 25 HILLSBOROUGH RIVER 
3A 22 25 454.29 HILLSBOROUGH RIVER 
4 22 25 23~44 SEDDON CHANNEL 
5 6 34 23;17 YBOR CITY 
6 7 42 457;14 PALM RIVER 
7 26 34 30;27 DELANY CREEK 
8 56 47 270; 46 ALAFIA RIVER 
9 61 49 42~43 BULLFROG CREEK 
29 35 -2228. TECO, GANNON STA. 
31 35 2228~ TECO, GANNON STA~ 
TABLE E.9: Nonpoint Sources for Hillsborough Bay - 7/22-8/4 
USF MODEL INFLOW SOURCE 
SOURCE COORDINATES RATE 
If i j MGD NAME 
2 52 25 41.31 INTER BAY EAST 
3 10 17 44~00 HILLSBOROUGH RIVER 
3A 22 25 132; 30 HILLSBOROUGH RIVER 
4 22 25 33.53 SEDDON CHANNEL 
5 6 34 31 . 17 YBOR CITY 
6 7 42 54;96 PALM RIVER 
7 26 34 24;05 DELANY CREEK 
8 56 47 200;77 ALAFIA RIVER 
9 61 49 43~28 BULLFROG CREEK 
29 35 -2228. TECO, GANNON STA. 
31 35 2228~ TECO, GANNON STA; 
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TABLE ~. 10: REPLICATE SOD RATES AND MEANS, HILLSBOROUGH BAY, FLORIDA, FEBRUARY 1983. 
Station Rep Avg. Rate Adjusted SOD or Mean SOD Water 
of Change Avg. Respiration (R) or R Column R 
mg/L/min mg/L/min 9 02/m2 / hr 9 02/m2 / hr xj C* 
3 1 .00160 .00148 .026 .OP1'l 
2 .00161 .00149 .025 .033 .013 39.3 
3 .00290 .00278 .048 
4 1 .00373 .00302 .052 .046 .009 20.2 .00071 
2 .00307 .00236 .039 
5 1 .00714 .00559 .100 .OQ155 
2 .00663 .00508 .085 .094 .008 8.4 I-' U1 3 .00713 .00558 .097 U1 
7 1 .00500 .00500 .087 .074 .018 24.8 NO 
2 .00350 .00350 .061 
*Percent coefficient of variation ( x 100) 
NO - No data 
TABLE E.l1 : NUfRI ENT EXrn~E RATES, MEANS AND RANGES AS rrg/m2/hr, HILLSOOID.CH az\Y, FLORIDA, FEBRUARY 1983. 
Station Total P Ortho-p TKN-N NH3-N N02+NOrN TCx:: 
1 -0.101 +2.194 +5.873 +2.059 +0.540 -13.973 
(-1.890 - +1.755) (-2.430 - +3.915) (+2.565- +7.830) (-2.025 - +4.590) (+0.135 - +0.675) (-53.460 - +36.045) 
....... 
4 +3.861 +0.054 -4.806 +1. 782 -0.702 -79.434 U1 ()) 
(+1.809 - +9.099) (-0.810 - +1.890) (-11.070 - -0.135) (0 - +4.725) (-1.890 - -0.270) (-144.720 - -55.215) 
5 +5.712 -0.410 +10.757 +2.311 0.000 -77.110 
(+21.600 - 2.760) (-4.320 - +1.297) (+7.884 - +13.716) (+0.756 - +3.780) (-0.864 - +0.432) (-102.380 - -1.296) 
6 +6.221 +0.481 +1.825 +0.097 -2.074 -6.361 
(+1.323 - +14.229) (-0.459 - +1.404) (-7.641 - +12.555) (-0.945 - +0.945) (-2.349 - -1.431) (-54.945 - +45.792) 
7 +3.159 +0.567 -1.523 +1. 7.55 0 -58.406 
(+1.647 - +4.509) (-0.648 - +1.296) 
\ 
(-6.939 - +3.510) (+0.567 - +2.862) (0 - 0) (-77.544 - -87.129) 
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TABLE E. 12: 
REPLICATE NUTRIENT EXCHANGE RATES AND MEANS, HILLSBOROUGH BAY, FLORIDA, FEBRUARY 1983. 
Station 
1 
4 
5 
6 
7 
Parameter 
Total P 
Ortho P 
TKN-N 
NH3-N 
NOZ+N03-N 
TOe 
Total P 
Ortho P 
TKN-N 
Reo 1 
+1. 755 
+3.915 
+7.830 
+4.590 
+0.135 
-16.605 
+9.099 
-0.810 
-11. 070 
NH3-N +0.540 
N02-N03-N -1.890 
TOe -144.720 
Total P 
Ortho P 
TKN-N 
NH3-N 
NOZ-N03-N 
TOe 
Total P 
Ortho P 
TKN-N 
NH3-N 
N03-N03-N 
Toe 
Total P 
Ortho P 
TKN-N 
NH3-N 
N02-NOrN 
TOe 
-1.620 
+1.296 
+7.884 
+3.780 
+0.432 
-64.476 
+5.076 
+0.486 
-7.641 
-0.945 
-2.349 
+27.459 
+3.510 
+1.296 
-4.509 
+Z.862 
o 
-48.843 
Reo 2 
-0.945 
-2.430 
+2.565 
+2.565 
+0.675 
-53.460 
+2.214 
+1.890 
-6.885 
+4.725 
-0.810 
-55.215 
+6.588 
+0.540 
+11.340 
+2.052 
o 
-115.020 
+3.186 
+0.486 
+10.206 
o 
-1.431 
-36.639 
+3.510 
+1.296 
-2.538 
+1.566 
o 
-87.129 
(mg / hr/ m2 ) 
Reo 3 Reo 4 Reo 5 
+.675 
+3.375 
+6.345 
-2.025 
+0.675 
+36.045 
+1. 809 
-0.270 
-4.320 
+2.565 
-0.270 
-55.215 
-2.760 
-0.864 
+13.716 
+2.484 
-0.432 
-1.296 
+14.229 
-0.459 
+12.555 
o 
-1.890 
+45.792 
+4.509 
-0.648 
+3.510 
+1. 890 
o 
-0.972 
+3.294 
-0.810 
-1. 620 
o 
-0.270 
-55.215 
-4.752 
+1.297 
+12.528 
-1.890 
+3.915 
+6.750 
+3.105 
+0.675 
-21.370 
+2.889 
+0.270 
-0.135 
+1.808 
-0.270 
-86.805 
+21. 600 
-4.320 
+8.316 
+2.484 +0.756 
o -0.864 
-102.380 -102.380 
+7.290 +1.323 
+1.404 +0.486 
-2.106 -3.888 
+0.945 -0.486 
-2.349 -2.349 
-13.743 -54.945 
+1.647 +2.619 
+0.2443 +0.648 
+2.862 -6. 939 
+1.890 
o 
-77.544 
+0.567 
o 
-77.544 
Control-
-0.675 
-3.915 
-3.105 
-3.105 
-0.675 
+6.075 
Mean 
-0.101 
+2.194 
+5.873 
+2.059 
+0.540 
-13.973 
-0.729 .... +3.861 
+1.350 +0.054 
+1.620 -4.806 
o 
+0.810 
+49.950 
-0.972 
+1. 728 
-8.316 
o 
-0.432 
+72.900 
+0.918 
-0.945 
+1.647 
+0.945 
+1.890 
o 
-2.295 
o 
+0.324 
o 
o 
+59.522 
+1. 782 
-0.702 
-79.434 
+5.712 
-0.410 
+10.757 
+2.311 
0.000 
-77.110 
+6.221 
+0.481 
+1.325 
+0.091 
-2.074 
-6.361 
+3.159 
+0.567 
-1.523 
+1.755 
o 
-58.406 
·Control chamber was isolated from sediment by glass ~late. All replicate rates were adjusted ~uring calculation for water column effects obtained in the control chamber and, thus, require 
no further adjustment. 
·'Station 4, TP value for control chamber was derived from averaging TP values from all other 
stations. TP sample from control chamber, Station 4 was disregarded due to possible contaminat i on 
by ~articulate. 
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TABLE E.13: 
NUTRIENT EXCHANGE RATES, MEANS AND RANGES AS mg/m2 /hr. TAHPA AND HILLSI30lWUGIi BAY, FLORIDA, 
AUGUST 1983. 
Station Total P Ortho P TKN NHrN NOrNOrN TOe 
2 +8.691 +4.282 -16.605 +12 .074 0 - 2.970 
(+3.915 - +17.960) (+3.510 - +5.967) (-6.075 - -25.380) (+3.861 - +17.550) (-59.130 - +126.900) 
+8.972 +7.128 + 5.772 + 7.621 0 +35.113 
(+3.645 - +17.960) (+4.077 - +8.910) (-1.240 - +10.100) (+6.480 - +9.990) (-52.650 - +15H.000) 
7 +0.648 +2.792 -13.615 +2.106 0 - 2.916 
(-2.160 - +1.350) (+1.809 - +3.564) (-21.200 - +4.077) (+2 ·.106 - _2.106) (-35.910 - +16.740) 
8 +2.198 +3.704 + 5.816 0 0 -15.876 
(-0.162 - +3.672) (+2.862 -H.617) (-0.432 - +17.120) (-31.320 - -6.750) 
...... 
U1 
1.0 9 7.360 +9.126 - 2.597 +7.727 0 - 2.052 
(+4.H33 - +9.747) (+7.020 - +10.530) (-8.775 - +4.212) (+6.885 - +8.640) (-36.450 - +51.300) 
TABLE E. 14: 
REPLICATE N\JTRIENT EXCHANGE RATES AND MEANS, TAMPA AND HILLSBOROUGII BAY, FLORIDA, 
AUGUST 1982.~, 
~ . 
I 
(mg/hr/m2) 
Station Parameter Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Control. Henn 
2 
3 
7 
8 
9 
NllrN 
N03-N02-N 
TKN 
T1' 
Toe 
Ortho P 
NlirN 
r-;O)-HOZ-N 
TKN 
TP 
Toe 
Ortho P 
NllrN 
NO)-N02-N 
TKN 
TP 
TOC 
Ortho P 
NlirN 
NO)-N02-N 
TKN 
T1' 
Toe 
Ortho P 
~llIrN 
IIO)-I-IWrN 
TKN 
TI' 
Toe 
Ortho l' 
+ 3.861 
o 
- 6.075 
+17.960 
-41.580 
+ 3.510 
+ 9.990 
o 
- 1.240 
+ 7.155 
+17.550 
+ IL640 
-I- 2.106 
o 
-21.200 
+ 1. 701 
+16.740 
+ 2.862 
o 
o 
- 0.1132 
+ 3.672 
- 6.750 
+ 3.564 
+ 6.885 
o 
o 
+ 8.343 
-22.410 
+ 9.828 
+17.550 
o 
-14.850 
+10.940 
-59.130 
+ 3.510 
+ 2.106 
o 
-20.490 
+ 0.648 
-35.910 
+ 1.809 
o 
o 
+ 4.833 
+ 0.162 
-31.320 
+ 3.564 
+ 7.236 
o 
- 4.914 
+ 5.535 
+51.300 
+ 7.020 
+17.550 
o 
-25.380 
+ 5.319 
-13 .500 
+ 4.914 
+ 6.480 
o 
+ 4.482 
+ 7.155 
-52.650 
+ 6.885 
+ 2.106 
o 
-12.770 
+ 1. 701 
-14.850 
+ 3.564 
o 
o 
+ 3.780 
+ 3.672 
-10.260 
+ 3.915 
+ 7.236 
o 
- 3.510 
+ 4.833 
-36.450 
+ 8.073 
+17.550 
o 
-18.360 
+ 5.319 
-27.540 
+ 5.967 
+6.480 
o 
+ 9.747 
+ 3.645 
+17.550 
+ 8.910 
+ 2.106 
o 
+ 4.077 
+ 1.350 
+ 2.700 
+ 2.511 
o 
o 
+17.120 
+ 2.268 
-20.790 
+ 4.617 
+ 8.640 
o 
+ 4.212 
+ 9.747 
+23.220 
+10.180 
+ 3.861 
o 
-18.360 
+ 3.915 
+126.900 
+ 3.510 
+ 7.533 
o 
+10.100 
+17.960 
+158.000 
+ 4.077 
+ 2.106 
o 
-17.690 
- 2.160 
+16.740 
+ 3.213 
o 
o 
+ 3.780 
+1.215 
-10.260 
+ 2.862 
+ 8.640 
o 
- 8.775 
+ 8.343 
-25.920 
+10.530 
o 
o 
+16.610 
.4050 
+ 4.860 
o 
- 6.480 
o 
- 2.025 
- 3.645 
-52.650 
- 1.620 
o 
o 
+14.180 
+ 0.405 
-20.2')0 
- 0.l,05 
o 
o 
- 7.290 
- 1.215 
-28.350 
- 0.405 
- 1.620 
o 
o 
- 2.025 
-16.200 
o 
+12.074 
o 
-16.605 
+ 8.691 
- 2.970 
+ 4.2132 
+ 7.621 
o 
+ 5.772 
+ 13.979 
+35.113 
+ 7.1213 
+ 2.106 
o 
-13.615 
+ 0.6 l ,8 
- 2.916 
+ 2.792 
() 
o 
-+- 5.816 
+ 2.198 
-15.!:l7b 
+ 3.704 
+ 7.727 
o 
- 2.597 
+ 7.360 
- 2.052 
+ 9. I 26 
*Control chamber was isolated from sediment bv glass plate. All replicate rates were adjusted 
during calculation fo column effects obtaine the control chamber and, thus, rcqull-c no fllrt 
ad ju s l-me nt. 
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TABLE E. 15: 
REPLICATE SOD RATES AND ~mANS, HILLSBOROUGH BAY AND TAMPA BAY, FLORIUA, .AUGUST 1983. 
Avg. Rate Adjllsted SOD or Hean SOD 
S~'tion Rep of Change Avg. Respiration (R) or R Hater Column l Avg. Water 
(mg/L/min) (mg/L/min) (g 02/m2/hr) (g °2/m2 / hr ) . .0* C** (mg/L/min) Temp 0(; 
2 1 0.00595 0.00414 0.074 0.131 0.043 33.2 0.00181 30.2 
2 0.00872 0.00691 0.124 
3 0.01166 0.00985 0.176 
4 0.01034 0.00830 0.149 
I-' 
0.195 0.042 0.00097 31.0 en 7 1 0.00994 0.00897 0.161 21.5 I-' 
2 0.01019 o .00922 0.165 
3 0.01635 0.01538 0.276 
4 0.01137 0.01040 0.186 
5 0.01187 0.01090 0.195 
6 0.01130 0.01033 O. J 85 
R IL00813 0.00636 n .114 0.111 0.004 3.2 0.00177 31.0 
2 0.00775 0.00598 0.107 
3 0.00795 0.00618 O. 11 1 
9 1 0.01217 0.010137 0.195 0.203 0.054 26.5 0.00150 30.5 
2 0.01733 0.n1583 0.284 
3 0.01173 ILO 1023 0.183 
4 0.013115 o .I)J 195 0. 2 14 
5 0.00914 0. 00 764 0.117 
*.><1 = s l"a nd .1 rd de vlatlon 
** C cne Ef lci ent of variation as % 
I i" wat e r co lu lll ll r es piration used to adjust SOD r a t es observed in chamber. 
TABLE E.16: Coefficients Used in the Calibration Runs 
LATITUDE O. 4794 DEGREES 
TU1E STEP FOR DECAY COMPUTATIONS (TDT> 
NUMBER OF SEWAGE OUTFALLS (NSEW) 
NUt-mER OF pmlER PLANTS (NPP) 
MAXUIUN SPECIFIC GROWTH RATE OF ALGAE AT 20 C (GRONAX) 
RESPIRATION RATE OF ALGAE AT 20 C (RESP) 
GRAZING RATE FOR ALGAE AT 20 C (GRAZE) 
ZOOPLANKTON EFFICIENCY (ZOOEFF) 
PHOSPHORUS HALF-SATURATION CONSTANT FOR ALGAE GROWTH (HSATP) 
NITROGEN HALF-SATURATION CONSTANT FOR ALGAE GROWTH (HSATN) 
PHOTOPERIOD -- PERCENT OF THE DAY WHICH IS SUNLIT (PHOTO) 
LIGHT EXTINCTION COEFFICIENT CONSTANT 1 (EXTLl) 
LIGHT EXTINCTION COEFFICIENT CONSTANT · 2 (EXTL2) 
AVERAGE LIGHT INTENSITY AT THE WATER SURFACE (XLIGHT) 
SATURATION LIGHT INTENSITY (XSATLI) 
RATIO OF CHLOROPHYLL A TO THE ALGAE BlmlASS (CHLl 
RATIO OF ULTIMATE CARBONACEOUS BOD TO 5-DAY BOD (BODU5) 
FIRST -'ORDER DECAY RATE OF CARBONACEOUS BOD DUE TO OXIDATION AT 20 C (DI'.C) 
FIRST--ORDER DECAY RATE OF ORGANIC PHOSPHORUS AT 20 C (DI'.P) 
FIRST-ORDER DECAY RATE OF ORGANIC NITROGEN TO AMI'IONIA AT 20 C (DKN) 
FIRST- ORDER DECAY RATE OF Al'IMONIA TO NITRATE AT 20 C (DKNH3) 
SETTLING VELOCITY OF ALGAE (SETA) 
SETTLING RATE OF CARBONACEOUS BOD (SETC) 
SETTLING RATE OF ORGANIC PHOSPHORUS (SETP) 
SETTLING RATE OF ORGANIC NITROGEN (SETN) 
SETTLING RATE OF AMl"IONIA (SETNH3) 
FRACTI ON OF THE ALGAE B IOI'lASS WHI CH I S CARBON (FC) 
FRACTION OF THE ALGAE BIOMASS WHICH IS PHOSPHORUS (FP) 
FRACTION OF THE ALGAE BIOMASS WHICH IS NITROGEN (FN) 
PREFERENCE RATE OF AMMONIA OVER NITRATE FOR ALGAE GROWTH (PRF) c 
OXYGEN PRDDUCTIoN PER UNIT OF ALGAE GROWTH (OXGROW) 
OXYGEN DEl'lAND PER UNIT OF ALGAE RESP IRED (oXRESP) 
OXYGEN DENAND PER UNIT OF CARBON ALGAE (oXC) 
OXYGEN UPTAI, E PER UNIT OF Al'lMONIA OXIDATION (OXNH3) 
THIPERATURE COEFFICIENT FOR THE 1'1 A X I MUl'l SPECIFIC ALGAL GROWTH RATE (TCOGRO) 
TEl'lPERATURE COEFFICIENT FOR THE ALGAL RESPIRATION RATE (TCORSP) 
TEMPERATURE COEFFICIENT FOR THE ALGAL GRAZING RATE (TCOGRZ) 
TEI'lPERATURE COEFFICIENT FOR THE DECAY OF CARBONACEOUS BOD (TCOC) 
TErlPERATURE COEFFICIENT FOR THE DECAY OF ORGANIC PHOSPHORUS (TCOP) 
TEl"IPERATURE COEFFICIENT FOR THE DECAY OF ORGANIC NITROGEN (TCON) 
TEI'IPERATURE COEFFICIENT FOR THE DECAY OF Al"lI'IONIA (TCONH3) 
TEMPERATURE COEFFICIENT FOR THE REAERATION RATE OF OXYGEN (TCoREA) 
WIND VELOCITY (WIND) 
WIND COEFFICIENT FOR REAERATION (WINDCO) 
WATER TENPERATURE (TEMP) 
WATER SALINITY (SALIN) 
SATURATION CONCENTRATION OF DISSOLVED OXYGEN (SATDOX) 
600. SEC 
40 
4 
2 . 0000 (l/DAY) 
0.1000 (l/DAY) 
0 . 1000 (l/DAY) 
0 . 2000 (NG ASSIM./MG GRAZ . ) 
O. 0050 (NG P/L> 
O. 0250 (NG NIL> 
O. 5712 (HUNDREDTHS) 
0 . 0100 (liFT> 
0 . 0500 (l / FT/MG A) 
52~ 5299 (LANGLEYS/DAY) 
300. 0000 (LANGLEYS/DAY) 
6 . 4500 (NICROG CHL A/NG A) 
2 . 7400 (NG CBODU/NG BOD5) 
0 . 0920 (l/DAY) 
0.0005 (l/DAY) 
0 . 0430 (l/DAY) 
0 . 3000 (l/DAY) 
0 . 1000 (FTlDAY) 
0 . 0700 (l/DAY) 
0 . 0110 (l/DAY) 
0 . 0140 (l/DAY) 
0 . 0100 (l/DAY) 
0 . 4000 (NG C/MG A) 
0 . 0120 (NG PING A) 
0 . 0850 (NG N/MG A) 
0 . 9000 (HUNDREDTHS) 
1. 6000 (I'lG O/MG A) 
2 . 0000 (NG DING A) 
2 . 6640 (NG DING C) 
4 . 6400 (MG O/MG N) 
1. 0450 
1. 0450 
1. 0450 
1 . 0450 
1. 0450 
1. 0450 
1 . 0450 
1. 0159 
8 . 0000 (MPH) 
O. 2000 
30. 9300 (DEG C) 
22. 5600 (PPT) 
6 . 5602 (NG/L> 
...... 
()) 
N 
